INTRODUCTION
divided the social development of an economy based on its per capita disposable income: pre-industrial society (per capita disposable income between $50-$600), early industrial society ($200-$600), industrial society ($600-$1500), advanced industrial society ($1,500-$4,000), and post-industrial society ($4,000-$20,000). The Shanghai metropolitan area, per capita disposable income is now $7000, suggesting that with some adjustment for inflation Shanghai is in the post-industrial stage of social development. Does Shanghai's economic structure reflect this status?
Shanghai has historically been one of the most open and westernized cities in China and was a major international metropolis by the end of the 19th century. The nightlife of Shanghai, especially the Bund, had appeared in numerous major Western motion pictures since the early 20th century. With the initiation of economic reform in 1978, Shanghai quickly regained its position as China's main gateway with the West, and replaced Hong Kong as the entry point for foreign investors.
Beijing will always be the center of political power. Since Deng Xiaoping's pivotal Southern Tour and the subsequent establishment of the Pudong special economic zone in the mid-1990s, Shanghai had been the focal point of China's economic reform and a major showcase for China's prosperity. As with all major municipalities, Shanghai has a minimal primary sector and is heavily dependent on the m an u f a c t u r i n g a n d se r v i c e se c to r s . W i t h i n t h e se r v i c e se c to r , " W h o l e s a l e & R e t a i l T r a d e " a n d "Financial Services" are the two dominant categories accounting for more than 60% of the value generated. With "Wholesale & Retail Trade" growing over time, expanding from 29% of all producer services in 2001 to more than 36% by 2011. In contrast financial services have decreased somewhat, down from 37% to around 27% during the same period. This is shown in Table 1 . Within the producer service sector, "Leasing and Commercial Business" services showed the highest growth rate, close to three fold within the sample period. In contrast, "Information, and Software" services showed no growth, while "Science and Technical" services show some growth, but still account for only a minor portion of the overall producer service value added. Source: Shanghai Statistical Yearbook (various years, 2000-2011) .
Within China, Shanghai's producer services are among the most advanced; however, compared to other established service hubs in the area (e.g. Hong Kong and Singapore), there exists a large gap. To provide some context, in 2013 the Shanghai population was estimated to be 23.9 million, much larger than the 7.2 million of Hong Kong and 5.4 million of Singapore. Yet, Table 2 shows that for certain key producer services, Hong Kong and Singapore have larger value added of producer services even in absolute value. For traffic transportation and storage, Hong Kong is 24% higher than Shanghai (averaged between 2006 -2010) , while Singapore is an astonishing four times the size. In terms of wholesale and retail trade, Singapore is smaller, while Hong Kong is almost 50% higher than Shanghai.
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In terms of financial services, Hong Kong and Singapore are 19% and 21% higher than Shanghai, respectively, but the gap is rapidly shrinking. In 2006, the value of financial services in Hong Kong was close to 25% higher than that of Shanghai, but by 2010, Shanghai had surpassed Hong Kong. A similar pattern exists for Singapore. This is certainly reflective of China's objective to establish Shanghai as a global financial hub by 2020 to rival London and New York. To achieve this ambitious goal, the prerequisites extend far beyond the financial services. To become a true international cosmopolitan, Shanghai needs to change its infrastructure, especially the "soft" infrastructure -the sphere of producer services, as China still lags behind in this aspect. This paper is an early attempt to explore how Shanghai can utilize imported producer services to promote manufacturing development and eventually break free from being the world's manufacturing sweatshop to become a major producer service provider and technical innovator. More importantly, we will examine the available empirical evidence to see whether Shanghai has made progress to this end.
SHANGHAI'S IMPORT TRADE IN PRODUCER SERVICES
Endogenous growth theory (Romer 1986; Lucas 1988; Rebelo 1991) postulates that the source of economic growth is endogenously driven via investments in human capital, innovations and knowledge. Thus, correct policy measures are instrumental in the long-run growth of an economy. For example, education and subsidies towards R&D will stimulate innovations and hence enhance the long-run growth rate of the economy. A country's technological advancements depend not only on domestic innovations however, but also on foreign research through international trade. As a result, a growing literature has focused on the diffusion and spillover of foreign technology through import trade.
Madsen showed that the U.S., Japan, and the Scandinavian countries experienced approximately 300% GFP growth due to such technology spillovers (Madsen 2007) . Keller estimated that benefits derived from foreign R&D in the same industry are on the order of 50% to 95% of the productivity of old R&D (Keller 2002) . With the exception of the U.S., OECD countries derive almost all of their productivity growth from absorbing technology developed abroad, and even for the U.S. the absorption of foreign innovations stimulates two-thirds of its own technology growth (Eaton and Kortum 1996) .
Trade has been an integral part of China's e conomic re form since its ince ption. By the mid-1990s, attracting FDI and the expansion of trade had taken center stage. Upon joining the WTO in 2001, China's staggering trade growth has been well documented and propelled China to the top of the watch list of the Federal Trade Commission -FTC (Hou et al. 2014) . The object here is to gauge whether China benefited from Western technology through import trade and to develop appropriate policies to enhance the long-term growth of China. Our focus is on the positive externality and spillover effects associated with import trade of services in the city of Shanghai.
With the establishment of the Pudong Special Economic Zone in 1993 and the subsequent establishment of the Lujiazui Finance and Trade Zone and the Shanghai stock exchange, Shanghai has emerged as a major manufacturing center and financial hub for modern China. As China continues to improve its production structure and move up the world supply chain, manufacturing development has become a central focal point. With the degradation of the environment and the exhaustion of local resources, promoting manufacturing structure improvements is perhaps the optimal strategy to sustain long-term economic growth of greater Shanghai. The route that the Shanghai government hopes to pursue in terms of structural improvements is to enhance the post-sales services of manufacturing firms.
Vandermerwe and Rada introduced "servitization" in a manufacturing context, extending manufacturing firms from producing "material" finished products to material finished products plus services (Vandermerwe and Rada 1988) . Recent studies have shown that globally 30% of manufacturing firms have servitized (Neely et al. 2011) . There is widespread heterogeneity in terms of the degree of servitization across countries, but the gap may be narrowing. In 2007, 58% of U.S. manufacturers offered services while less than 1% of Chinese manufacturers offered services. By 2011, the U.S. figure had fallen slightly to 55% while the Chinese figure had grown significantly to just under 20%. This is viewed as strong evidence that China is attempting to evolve from the world manufacturing workhorse to a higher value-added service-complemented manufacturer. 
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Source: Adapted from the Stan Shih "Smile Curve" concept Economic success of China's reform is well-established. China, however, is facing many obstacle s as it continue s to furthe r its e conomic development. The ve ry factors that have been responsible for China's economic success are rapidly diminishing, either due to strains in the factor markets, faulty institutions, or past policies.
2 Despite the continued impressive GDP growth (though lower compared to the cost), the profit margin of China's manufacturing has decreased sharply (Choudhri and Schembri 2002). For example, the profit margin of China's steel industry dropped 56% between 2010 and 2012. This is perhaps best illustrated by the smiling curve shown in Figure 1 . The tremendous growth of China's manufacturing after joining the WTO in 2001 has inevitably led to the thinning of the profit margin. As indicated in the graph, China has two routes to improve the profit margin, either moving up the product chain and engage in R&D research, product design and innovations, or post-sale services the manufacturing industry. For a city like Shanghai, the aforementioned constraints that China faces are perhaps even more severe. Being a major port city, external trade is one of its vital staples. The import service trade can perhaps serve both of the above channels to increase the profitability of manufacturing firms by tapping into the positive externality and spillover effects of foreign technology and integrating service into the after sales of manufacturing products.
Imported producer services in Shanghai increased continuously since 2000 ( Figure 2 ), with imported "Traffic, Transportation and Storage" as the most dominate component, which accounted for 78.33% of the producer service imports in 2000, totaling 26.22 billion Yuan, and increased more than tenfold by 2010. The second largest component is the imported "Comprehensive Technical Services" valued at 3.45 billion dollars, and accounted for 10.3% of the producer service imports in 2010. The vital producer services of "Science Research," and "Information Transmission" are lower at 2.63 billion and 0.97 billion, respectively; making up 7.85% and 4.37% of Shanghai's producer service imports in 2010. Imported Financial services rounded out the bottom, accounting for a mere 0.59% (0.2 billion Yuan). In order to advance the manufacturing development of a nation, the import of Science Research producer services is perhaps most critical. To find a direct comparison of developed versus developing nations regarding this matter, we turn to the OECD database. The statistics are summarized in Table 3 . As can be clearly seen, developed nations uniformly imported its actual amount of Science Research of and beyond what these nations produce themselves. This is certainly consistent with the conclusion of the literature (Madsen 2007; Keller 2002; Eaton and Kortum 1996) . Among these developed nations, the U.S. stands out both in terms of growth rate and absolute dollar value. In terms of relative size by GDP, however, many other countries so even that of the U.S. When it comes to the developing countries, it is a completely different picture. As can be seen in the Table, with the exception of Russia, all the BRICS showed zero import of Science Research. Even Russia has shown dramatic decline and is probably zero currently. This is strong evidence supporting our findings and perhaps point to the Grand Canyon separating the developed from the developing countries. How does importation of foreign producer service affect manufacturing development of the home country? Consoli (2005) showed that in an open economy, information technologies (ICT) were adopted by users that are most capable of improving manufacturing upgrades. ICT could optimize producer service trade structure through reducing technology gap in order to realize manufacturing upgrading. Research has also shown that when a country increases its producer service trade to compensate for the shortage of domestic final products, it generates an externality by introducing technology advancements (Markusen 1989; Markusen, et al. 2005; Francois 1990; Arnold et al. 2008; Amit and Konings 2007) . Yang also found that the OECD countries often utilize imported producer services to enhance the development of the industries that they have traditional enjoyed comparative advantages (Yang 2015) .
H o e k m a n f o u n d t h a t c e r t a i n p r o d u c e r s e r v i c e s i n I n d i a ( s u c h a s f i n a n c e , t e l e c o m , a n d transportation) help decrease the cost of downstream manufacturing sectors and improve the competitiveness of their final products (Hoekman 2006) . 4 This suggests that developing countries with low productivity in their own producer services sector can reverse this adverse situation by importing producer services. Using EU data, Guerrieri and Meliciani (2005) found that imports of producer services help manufacturing accumulate knowledge. Macpherson (2008) found that outsourcing of producer services contributes to local manufacturing development. Hijzen et al provides the first firm-level evidence of the impact of the trade in producer services ('offshoring') on the labor market (Hijzen et al. 2011) . They found that firms who utilize imported intermediate services experience faster employment growth than firms that do not. Therefore, imports of producer services can generate externalities that can spur endogenous growth of the importing country. A small literature has found such evidence for Korea (Kim and Kim 2000) and China (Yang 2015; Ye and Zhao 2008; Meng 2010) . This study attempts to add to this body of research.
METHODOLOGY
In terms of measuring manufacturing development, the literature is divided into two major camps. The first method is based on a variation of the traditional Cobb-Douglas production function. Within this camp, there are three major versions. One is to add energy, raw materials, and services to the traditional labor and capital inputs (Banga and Goldbar 2004) . The second is to simply specify the production function as a function of labor, capital, and commercial services (Drejer 2002) . The third is to specify the production function as a function of material inputs, labor, and knowledge intensive services (Antonelli 2000; Tomlinson 2000) . Under this specification, the researcher can estimate the production function and examine the effect of service imports on manufacturing output and productivity.
The second approach is based on input-output analysis. It examines the relationship between manufacturing and service industries in an input-output table to examine the contribution of service imports to manufacturing production (Park 1994; Tomlinson 2000; Pilat and Wölfi 2005) . This study is based on this line of research.
We start with a simplified input-output table for an open economy which can be summarized as:
The focus of this study is on the contribution of imported producer services on Shanghai's manufacturing sector. As such, we need a distribution of imported producer services across the advanced manufacturing. The problem is that the input-output table only provides an aggregate measure of the imported producer services and not the disaggregate distribution of the imported services across the manufacturing industries. This is shown in Table 4 Whether this is genuine or a brush off is uncertain. Anyone who has dealt with local administration in China will most certainly not be surprised. If we take the official response as genuine, it could be the explanation for the low numbers. For the "wholesale and retail trade," it could simply reflect the overcapacity following the subprime crisis. For "science research," it could be the combination of the reluctance of foreign countries to sell such services to China and reflect the fact that Shanghai manufacturing was still at a relatively low level that advanced producer services in this category were not in demand.
As for "comprehensive technical services," it may reflect China's success in its push towards self-reliance on technical innovations. Hu Jingtao (former General Secretary of the Chinese Communist Party) emphasized that "self-reliance in terms of innovations is the critical link towards structural adjustment." Wen Jiabao (former Premier) also stated that "self-reliance of innovation is the core structure for the rise of a nation." When China revealed the guidelines for the 11th Five-Year-Plan in October of 2005, the self-reliance of innovation was again a key emphasis. The lack of imports of "comprehensive technical services" could reflect progress in this front.
To cope with this incomplete information, we adopt the method proposed by Shen ( 1 7 ) Based on equations (9) - (14), we construct the non-competitive input-output table suggested above. The focus of this study is the impact of imported producer services on manufacturing. To this end, we will examine the consumption of imported producer services as a percentage of each industries total output. This import consumption coefficient (MCij) is defined as the ratio of the imported producer services of industry i used in the manufacturing of the output of industry j. In our context, the specific calculation is:
This will be our primary measurement of the development of manufacturing industries.
EXPLORATORY EMPIRICAL ANALYSIS
The We start with the most recent wave of data in our sample, 2010, shown in Table 5 . The iimported producer services that have the most significant effect on manufacturing development in Shanghai are TTS and LBS, low-and middle-level producer services, respectively. Out of the 10 advanced manufacturing industries in this study, two had an import consumption coefficient (MCij) exceeding 1% of the total imports used in the manufacturing process which came from the imported producer services. If we round to two decimals, 7 of the 8 remaining industries will come out to 1% also.
For the middle level producer services LBS, the picture is a little bit more promising. Four of the ten advanced manufacturing industries exhibited an import consumption coefficient exceeding 1%, with "transportation equipment and equipment manufacturing" topping the list at 2.65.5 If we round to two decimals, an additional three out of the six remaining advanced manufacturing industries will have an import consumption coefficient approaching 1%. For the high-end producer services, saying the effect is marginal are being overly generous. CTS could be a data issue, but "Finance" and "Science Research" also show little impact as an input in the advanced manufacturing industries of Shanghai. One could speculate that this could be reflecting the slow recovery from the subprime crisis. This could be verified or refuted by examining the 2007 situation (as shown in Table 6 ). Clearly, the less than stellar performance of 2010 was not the result of a slow recovery from the global subprime crisis, as the pre-crisis 2007 was far worse. Not a single industry exhibited an import consumption coefficient higher than 1% for any imported producer services. The closest was a 0.89 coefficient for the utilization of LBS (middle-level producer service) for the "transportation equipment and equipment manufacturing" industry. (Tables 7 and 8 , respectively) does not provide much additional insight. To better use the process from a time trend perspective, we summarized Tables 5 thru  8 into Table 9 . If you examine in terms of aggregate growth levels (AGL), the imported producer service that show the largest increase in terms of import consumption coefficient seems to be LBS, which is a middle-level producer service. This is somewhat misleading, however, as the 2002 input output table had a zero value for LBS. And if we look at the AGLLBS from 2005 through 2010, the growth would be far less impressive. Wholesale and retail trade (WRT) has just the opposite pattern. If we ignore 2010 (where the input output table had a zero value for WRT) the AGL would be positive and very large. This would make WRT and TTS as the two imported producer services that have the largest impact on Shanghai's advanced manufacturing industries. Of course, the problem is both WRT and TTS are at the low-end of producer services. For the middle-level imported producer services, both ITCS and the adjusted LBS show marginal contribution. For the high-end imported producer services, only Finance showed a small positive contribution, while the other two (SR and CTS) have potential measurement issues. All in all, Shanghai's progress towards manufacturing development has shown limited progress at best.
CONCLUSION AND SUGGESTION
As China enters its fourth decade of economic reform characterized by a long series of pragmatic institutional restructuring (Hou 2011) , its success has astonished the industrialized world and became the envy of all developing economies. As impressive as China's GDP growth has been, it is perhaps even more impressive by the fact that at the start of the reform (1978) less than 1% of the world's population lived at a per capita GDP lower than China, whereas now China can boast a standard of living higher than 55% of the world's population. Despite China's success, it is mostly growth through perspiration as China has become the manufacturing factory of the world. In terms of the smiling curve (Figure 1) , China is at the lowest point of value added in terms of the supply chain. China has repeatedly stated its intention to move both upstream and downstream in the global supply chain, towards growth through inspiration. To this end, endogenous growth theory postulates that investments in human capital, innovations and knowledge are needed. China has indeed implemented various policies in this direction.
A country's technological advancements, not only depend on domestic innovations but also on foreign research through international trade. Literature has shown that many industrialized nations have benefited through from technology spillovers from foreign R&D. This paper is a preliminary inquiry into whether China benefited from Western technology through import trade. Our focus is on the positive externality and spillover effects associated with import trade of producer services in the city of Shanghai.
Utilizing the input-output table of Shanghai City compiled by the Shanghai Bureau of Statistics, we computed the import consumption coefficient of ten advanced manufacturing industries. We had hoped to find an increased consumption of high level imported producer services in Shanghai's advanced manufacturing. The evidence was clearly against this. Though we found weak evidence of Finance (a high-end imported producer service) exhibiting a positive and increasing impact on Shanghai's advanced manufacturing, the more pronounced imported producer services were "Traffic Transportation and Storage" and "Wholesale and Retail Trade" (both low-end imported producer services); while the middle level producer service "information transmission, computer service and software" showed positive but weak impact on the servitization of Shanghai's manufacturing.
There are several possibilities for this lack of evidence. As with many studies on China, data is a constant issue, and we are certainly not immune. The governing agency responded to our inquiries that the dollar numbers were too low and the Bureau felt actual recording was not necessary. We examined the input-output table of all 30 provinces and direct control cities and found that 14 of them had zero entries for the import of Comprehensive Technical Services, while 12 of them had zero entries for the import of Science Research. This lends credence to the explanation given by the Bureau, and is further substantiated when compared to the other BRICS nations in Table 3 .
With the issue of the lack of imported producer services of Science Research resolved, the absence of advanced manufacturing industries in Shanghai remains. Two more plausible possibilities exist and are part of our immediate plan for further research. First, the imported producer services may play a more decisive role in the mid-level manufacturing industries at this stage of Shanghai's development. Second, our choice of using percentage of the imported producer service in the total input of a given manufacturing may not be the best measure; we are considering measuring the effect of the consumption of imported producer services on the value added of the manufacturing industry. This is a preliminary and exploratory study. As far as we know this is the first study to examine Chinese manufacturing development using the input-output table approach. It is our goal to bring this interesting and important issue to the attention of scholars in this field and to further advance studies in this direction to provide guidance as China tries to evolve from "growth through perspiration" to "growth through inspiration" in its long march towards prosperity for all its people.
